




Food insecurity affected 3.7 million households with children in the United States in 2014. Maternal depression impacts 20% of mothers in the first three months of motherhood. These two negative life experiences lead to poor physical and mental health for all members of the household, especially children. Understanding not only if a relationship exists between food insecurity and depression, but also the direction of the relationship, is key for the development for necessary interventions. A review was conducted to examine the current literature about the relationship between maternal depression and food insecurity. Thirteen papers met inclusion criteria, seven cross-sectional, three longitudinal studies, and three prospective studies. 
The current literature concurs that there is a positive association between maternal depression and food insecurity. When depression was the dependent variable, studies identified significant odds ratios ranged from 1.5 to 2.69. When food insecurity was the dependent variable, studies identified significant odds ratio ranged from 1.87 and 2.6. Three papers, two of which were longitudinal in designed, identified the existence of a bi-directional relationship between food insecurity and depression.  
Public Health Relevance: Based on the current literature, interventions are needed to address both food insecurity and depression simultaneously. More research is necessary to fully understand the degree of the relationship between food insecurity and depression and the effectiveness of possible interventions and policy changes. 
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This paper would not have been written if it was not for my internship with Rachel Schneider and the Greater Pittsburgh Community Food Bank. My experience with them highlighted the need for research on how mental health and food insecurity interact for all populations. Without this research, the public health field cannot expect to produce interventions or policy changes necessary to help the millions of households in the United States suffering from the effects of food insecurity and depression.








	Food insecurity is a major issue in the United States. As defined by the United States Department of Agriculture, food insecurity ranges from reports of reduced quality, variety, or desirability of diet to reports of multiple indication of disrupted eating patterns and reduced food intake1. In 2014, 14% of American households experienced food insecurity. Of these food insecure households, 3.7 million of them were households with children. The rates of food insecurity were substantially higher than the national average for households with incomes near or below the poverty line, for households with children head by single parents, and black and Hispanic headed households2.
	Food insecurity, that is both nutritionally and non-nutritionally based, is associated with negative outcomes for all age groups. Negative outcomes include poor academic progress, poor physical health, poor psychological and cognitive outcomes, and increases the risk for anxiety, depression, behavioral issues, attempted suicide, and impeded emotional development3, 4, 5, 6, 7, 8. When households begin to experience food insecurity, mothers will compromise their food consumption and nutrition to benefit the children in the household9. Food insecure households demonstrate higher levels of parental depression than food secure households10.
	Depression is a major public health concern. It is currently ranked fourth among the top ten causes of the global burden of disease, more so than any other mental or neurological disorder. Research suggests it will be the second greatest cause of the global burden of disease within the next five years11. Currently, gender is considered a major risk factor for depression, with females more than twice as likely to be depressed as males12. A peak in female depression is seen during pregnancy and following childbirth making maternal depression an important factor to examine. One in seven women suffers from clinically diagnosed depression immediately before, during, and after pregnancy13. Research suggests that an even higher percentage of women are impacted by non-diagnosed depression symptoms. In the first three months after motherhood, an estimated 20% of mothers experience either major or minor depression14. Low income women, who are at increased risk for food insecurity, are two times more likely than higher income women to experience depression symptoms15.
	Depression in mothers and female heads of households has been associated poor health outcomes among their children for decades16. The occurrence of depression in mothers can lead to adverse behavior during pregnancy such as the use of alcohol, drugs, cigarettes, as well as low gestational weight gain17. Depressed mothers are more likely to lack strong interactions with their children, which can develop into behavioral problems as the child ages18. Additionally, as noted by Casey et al., depressed mothers are more likely to report poorer health statuses for their children, and to have their children been hospitalized due to health issues16. Depression in mothers results in disrupted care and environment19, 20. Children of depressed mothers, from infant to school age, demonstrate ‘more hostile and coercive behavior’ than their peers. The children of depressed mothers have increased risk of affective disorder and depression by age thirteen21.
	Depression often co-occurs in women who experience food insecurity. Income levels tend to be significantly lower among food insecure families than food secure families in the same social status8, however, food insecurity can occur in families with any income level. High income families experiencing food insecurity may not be able to take advantage of assistance programs with the existing income restrictions22. The identified research focus on studying the food insecurity and depression affecting disadvantaged groups, such as lower income families, most of which participated in WIC or other forms of aid. These families consisted of pregnant individuals18, single mothers, mothers living with fathers, families living with grandmothers23, and families with variable number of current children. This research does not give fully address food insecurity and depression since it excludes impacted individuals at higher income levels.
1.1	Public Health Significance 
	Food insecurity and depression is highly prevalent in the United States population. The experience of depression and food insecurity impacts not only mothers, but the physical and mental health of entire households. Understanding the relationship between food insecurity and maternal depression allows for the design and implementation of effective interventions that may drastically improve an array of health outcomes for the children in their households.   
1.2	Objectives
	Current research primarily focuses on the impact on children of food insecurity. However, the impact of maternal depression on childhood health outcomes suggests that it is important to examine more closely the relationship between depression and food insecurity in mothers. This paper reviews the limited research on the relationship between depression and food insecurity. 
2.0 	Methods
	Articles were located by searching on-line scientific sources including Google Scholar, and the PubMed and OVID databases of Medline, Psycinfo, and Agricola. Keywords included mothers, maternal, mental health, depression, food insecurity, food security, and food scarcity. Articles from peer-reviewed journals were preferred. Exclusion criteria included studies focusing on populations in developing countries, research where maternal depression was not an outcome of interest, or where research was focused on a major secondary health outcome such as HIV/AIDs or drug addiction due to possible confounding. Figure 1 illustrates how the results from each database search were broken down for eligibility.  
	The PubMed and Ovid search resulted in sixteen papers. All sixteen papers were reviewed. One of the papers was ineligible due to the research being based in a developing country. Another five papers were excluded due to maternal depression not being an outcome of interest or the relationship between food insecurity and maternal depression being mediated by a secondary health outcome. Ten papers were identified as eligible for the final analysis.
	Due to the low results in the PubMed and Ovid databases, a secondary hand search was conducted.  Three additional studies were identified that met the eligibility requirements since they were conducted in the United States and focused food insecurity and maternal depression. 























Table 1. Characteristics of included cross-sectional papers looking at food insecurity and maternal depression.
Author, Year	Data Source	Sample Size	Recruitment Criteria	Measurements	Outcomes
Casey et al, 2004	Children’s Sentinel Nutritional Assessment Program (C-SNAP)	5,306 mothers	Recruited from Emergency Departments	USDA 18-Item CFSM 3-Item Maternal Depression Screen	Odds of Mothers identified with depression  reporting household food insecurity was 2.69 
Siefert et al, 2007	Detroit Center for Research on Oral Health Disparities	824 mothers	One child under 6; income below 250% of federal poverty level	USDA Single Item CFSMCES-D	Depressed mothers reported food insufficiency at greater rates than non-depressed mothers (14.5% v 6%)
Zekeri, 2010	Food Insecurity in Poor, Female-Headed Families in Five of Alabama Black Belt Counties	300 families	Female-headed families receiving welfare and/or food stamps	USDA 18-Item CFSMCES-D	Food insecurity accounted for 10.3% of the variation in depression, and was strongest predictor of depression
Whitacker et al, 2006	Fragile Families and Child Wellbeing Study	2,870 mothers	Children born between 1998 and 2000 to mothers over the age of 18	USDA 10-Item CFSMCIDI-SF	The odds of maternal mental health conditions (depression and anxiety) was twice as high among food insecure mothers than food secure 
Hromi-Fiedler et al.  2011	Hartford, Connecticut; recruited from local agencies and programs 	135 pregnant women	4 to 8 months pregnant; Income <185% of the poverty level	USDA 15-Item CFSMCES-D	The odds of food insecure individuals experiencing depressive symptoms was 2.6 times higher than food secure individuals
Laraoa et al.  2009	Infant Care, Feeding, and Risk of Obesity  (3 month follow up data)	206 mothers	Income <185% of the poverty level	USDA 6-ITEM CFSMCES-D	Women from food insecure households scored significantly higher on the depression scale; higher depression scores were associated with marginal food security and food insecurity
Laraia et al. 2006	Pregnancy, Infection, and Nutrition Prospective Cohort (North Carolina)	606 pregnant women	Incomes < 400% of the poverty line	USDA 18-Item CFSMCES-D	Odds of marginal food insecurity for individuals with depressive symptoms is 1.59, and the odds of food insecurity for those with depressive symptoms is 1.87
CFSM= Core Food Security Model

Table 2. The characteristics of included longitudinal and prospective papers looking at food insecurity and maternal depression
Author, Year	Data Source	Sample Size	Recruitment Criteria	Follow up Time	Measurements	Outcomes
Melchior et al, 2009	Environmental Risk Longitudinal Study	1,116 British Families	Households with twins born in 1994-1995	4 years	USDA 7-Item CFSMDiagnostic Interview DSM 4th edition	The odds of food insecurity co-occurring with maternal depression are 2.82.
Lent et al, 2009	Rural Families Speak 	29 women	One child <13 years old; Eligible for food stamps	3 years	USDA 18-Item CFSMCES-D	The relationship is found to be significantly bi-directional.
Noonan et al 2014	The Early Childhood Longitudinal Study—Birth Cohort (ECLS-B)	7,900 women	Child born in 2001 with mothers age 15 years or older	2 years	USDA 18-Item CFSMCES-D	Moderate or severe maternal depression increases the odds of household food insecurity by 76% and 65%.
Garg et al.  2015	Early
Childhood Longitudinal Study, Birth Cohort (ECLS-B).	2,917 families	Child born in 2001 with mothers age 15 years or older	2 years	USDA 18-Item CFSMCES-D	Mothers identified as depressed at baseline are at 1.5 higher odds of developing household food insecurity at follow up. 
Huddleston-Casas et al 2009	Rural Families Speak	184 mothers	One child <13 years old; Eligible for food stamps	3 years	USDA 18-Item CFSMCES-D	Food insecurity and Depression are significantly related bi-directionally.  
Helfin et al 2005	Women's Employment Study 	753 women	Resided in Michigan County; Single; Received cash assistance in Feb 1997	3 years	USDA Single Item CFSMCIDI	Changes in food insufficiency status were positively associated with a change in depression.

The thirteen papers used twelve existing cohorts for recruitment and analysis of existing data. The Rural Families Speak Cohort was used in two of the papers. All studies measured both food insecurity and depression status in mothers.
3.1	Populations









Figure 2. Identity of the ethnic majority of the study populations for the thirteen eligible studies.

sizes ranged from 29 mothers31 to 7,900 women32. For prospective studies, sample size ranged from 184 mothers34 to 2,917 families33. Figure 2 and 3 show the differences in population between the thirteen studies.




Eleven of the studies (84.6%) used a version of the United States Department of Agriculture’s Food Security Scale. The Food Security Scale was created as part of the USDA’s five year plan under the National Nutrition Monitoring and Related Research Act of 1990. Introduced in 1997 and updated in 2000, it is considered the gold measure due to its ability to identify various indicators for the food conditions, experiences, and behaviors that define food security.  The 18-item version was used by six of the studies (54.5%). A 15-item, 10-item, 7-item, and 6-item version were also used. The remaining two studies used a single item question to measure the food security of the households. The single item question is the same as the optional first household question on the USDA Food Security Scale. 
Three different depression scales were used among the studies; a 3-item depression scale, diagnostic interviews, and the Center for Epidemiological Studies Depression (CES-D). The 3-item depression scale was used by Casey et al. A diagnostic interview was used in three studies in different formats. The World Health Organization Composite International Diagnostic Interview (CIDI) was used in regular and short form. Developed in 1990, the CIDI measures mood, anxiety, substance, impulse control, and other conditions. The mood diagnosis capabilities allow for the identification of depression. The other diagnostic interview followed the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition Criteria. 
The CES-D scale was used by nine of the studies (69.2%). Depression status on the CES-D scale starts at 15 for mild to moderate depression symptoms and at 21 or greater for major depression. Siefert et al raised the cut off point for depression identification in their study to 23, Laraia 2006 used a cut point of over 30 to identify depressive disorders, and Laraia 2009 used 21 or higher to identify depression. Garg et al had the score cutoff for depression as a 9, but used a modified 12 question form of the CES-D. The remaining five studies identified depression in their subjects at the standard 15 or higher. 
3.3	Outcomes
	Research outcomes looked at the relationship between food insecurity and maternal depression in three different ways: food insecurity as the dependent variable, depression as the dependent variable, and at a bi-directional relationship. Outcomes are available for each study in Table 1 in appendix A. 
	The association between food insecurities as an independent variable and the experience of depression in mothers as a dependent variable was examined by six studies. Four of the studies defined the relationship using odds ratios. Garg et al 20015 and Laraia et al 2006 identified similar outcomes with 1.5 and 1.59 odds ratios. Hromi-Fiedler et al, 2011 and Siefert et al, 2007 found much higher odds of depression with existing food insecurity ranging from around 2.4 to 2.69. Zekeri, 2010 demonstrated that food insecurity was a predictor of maternal depression with a variation of 10.3%. Similarly, Laraia et al 2009 found food insecure women scored higher on the depression scale than food secure women. 
	Four studies, Casey et al 2005, Siefert et al 2007, and Laraia et al 2006, examined the relationship between depression symptoms as an independent variable and its association with food insecurity as a dependent variable.  Odds ratios for their research ranged from 1.87 to 2.6, all significant. Laraia et al 2009 suggested that depression scores were associated with food insecurity for mothers. 
	Three studies looked at a bi-directional relationship between food insecurity and maternal depression. Lent et al, 2009 and Hudleston-Casas et al 2009 both found a bi-directional relationship in their prospective models. Laraia et al 2009 conducted a cross sectional review that analyzed their data with both factors as the dependent and independent variables. Their outcomes found associations in both directions.  
4.0 	Discussion
	This narrative literature review identified significant positive associations between food insecurity and the experience of depression in mothers. The strength and direction of the association still requires further clarification. The current pool of research is limited by study designs, issues of bias, and population focuses and thus tempers these findings. 
	Thirteen papers were identified that examined the relationship between food insecurity and maternal depression. Seven of the thirteen studies were cross section in design, which limits the ability to assess the interaction between the factors due to the lack of temporal elements. Although 46.2% of the papers are longitudinal or prospective in design, they are limited by population sizes and study designs. The bi-directional relationship was only examined in two of the longitudinal studies, while the rest assumed a unidirectional relationship between depression and food insecurity. 
	The current pool of research is limited in its ability to be generalized to the population at large. Participants were often recruited through WIC and Food Stamp programs or the study populations were composed of participants eligible for enrollment in support programs due to low income. The studies that recruited through WIC and similar programs have limited generalizability and neglect the populations that do not have access to formal social supports. It is impossible to say if the relationship identified within the current literature would be applicable to those mothers at higher incomes who experience food insecurity and depression.  Additionally, the variety of population focuses by ethnicity or environment makes it difficult to compare outcomes and relationships among identified studies. The differences in odds ratios between studies may be due to the populations studied or due to the differences in how common measurements scales were used.
	The choice of scale impacts the ability to compare between study populations. Eighty-five percent of identified studies used versions the United States Department of Agriculture’s Food Security Scale ranging from the single optional question to the full 15-item version. While there is less precision and reliability with the lower scales, the USDA cites that minimal bias is created in regards to the prevalence of food insecurity25.The shorter scales that have fewer than 10 questions are unable to measure food insecurity in relationship to children in the households, and are unable to measure the lowest levels of food insecurity. When the survey had less than six questions, the USDA found decreased reliability and accuracy25. The research studies that used the smaller scales or the single question measure8,18,27,29,30,35 may not fully capture the experience of food insecurity within their study populations and thus their findings may be biased towards the null. 
The choice of CES-D scores cut offs for depression altered how much of their population was identified as depressed. Siefert et al used a cut off of 23 and Laraia et al 2006 used 30 which mean that a smaller percentage of their populations were identified as experiencing depression than studies that used the score of 15 to identify depression. With the higher cut off, Siefert et al found an odds ratio of over two between food insecurity and depression and Laraia et al 2006 found significant odds ratios in both directions. This misclassification bias would have shifted the odds ratios towards the null. The odds ratios between food insecurity and depression may have been larger in the populations studied by Siefert et al., and Laraia et al. 2006, suggesting a stronger relationship than described in their studies.  
 	Recruitment practices may have introduced bias into the research outcomes. In Casey et al, recruitment was conducted during emergency department visits for children. The limited nature of the 3-item depression scale used by Casey et al reduced the burden on the participants, but it reduces the reliability of diagnosis and may not properly identify depression status. Due to the clinical setting of the survey and the stressful situation of emergency room visits, reporting and information bias may have occurred. It was concluded that the results were most likely skewed to higher reports of depression and food insecurity on the self-reported questionnaire. Information and reporting bias was apparent in the research conducted by Noonan et al. where the depression survey was self-administered, due to the increase likelihood of individuals reporting symptoms and scoring as depressed then in non-self-administered surveys. These biases would have skewed the depression scores higher and the relationship between depression and food insecurity away from the null. 
	The information and reporting bias was identified in the majority of studies look at the relationship between food insecurity and mental health. Depressed individuals may not accurately report their experience of food insecurity. The existence of depression can lead to overstatement of food insecurity in self-reported surveys16.  This bias can skew the results away from the null, though the degree of change is uncertain. Melchior et al. reduced this possible bias by having food insecurity not measured by self-completed questionnaires, but rather via an interview with highly trained clinical researchers. 
	Outside of the limitations identified within the existing pool of research, there is an assumption of a unilateral relationship between depression and food insecurity. Food insecurity is assumed to be a predictor or risk factor, limiting the expansion of the field. Heflin et al, Zekeri, and Siefert 2007’s research identified that food insecurity can exasperate depression symptoms and remains as a predictive measure even when controlling for age, employment, race, and education. Their assumption of a unidirectional relationship of food insecurity towards depression is not surprising. Previous research has shown that nutrition is a key indicator in the severity and duration of depressive symptoms12, 24. Food insecurity can lead to inadequate nutrition that on a biological level contributes to the experiences of depression.
	Noonan et al. and Melchior et al. both examined the relationship between food insecurity and depression through the reverse direction, with food insecurity as the dependent variable. Noon et al. modeled their results and found that moderate or severe maternal depression increased the likelihood of household food insecurity by 76% and 65% depending on the sample. Interviews conducted by Melchior et al. suggested that depressed mothers lacked the motivation or energy to shop or prepare food and meals for their families. Depressive symptoms made managing financial resources increasingly difficult, which affects the occurrence and frequency of food insecurity. 
	Heflin et al. suggested that there may be a bi-directional relationship between food insecurity and maternal depression. While their research could not support these claims, they believed that food insecurity could increase depressive symptoms just as depression could lead to a greater increased perception or experience of food insecurity. The bi-directional relationship was examined by Laraia et al. 2006 and 2009, Huddleston-Casa et al., and Lent et al. Laraia et al., 2009 found a dose response relation between increased measures of depressive symptoms and anxiety and worsening food security, as well as between food insecurity and an increased risk for poor psychological health and depression. 
	Huddleston-Casa et al. conducted models based on 184 participants from the Rural Families Speak Cohort, a multi-state study.  The women were interviewed once a year for three years with an outcome of interest being food insecurity (USDA Food Security Module), and health outcome measures of depression (CES-D) and quality of life (SF-36 Health Survey). They conducted analysis and a structural equation model of all three waves. The results supported the bi-directional relationship between food insecurity and maternal depression in rural populations. Rural populations experience systematic barriers that do not occur in other populations. Individuals who live in rural settings are less likely than their urban counterparts to take part in social support programs, such as food stamps despite being eligible. Additionally, due to differences in food access and costs food stamps and other social supports can be less beneficial in rural settings. The rural focus of their research makes it more difficult to generalize their results to other populations. 
	The longitudinal study conducted by Lent et al. had an extremely small rural sample size of 29 women from Upstate New York who were apart of the Rural Families Speak Cohort. This is the same cohort used by Huddleston-Casa et al. By modeling the transition of households in and out of food security with the experience of depression in mothers, Lent et al. identified an imbalance in the bi-directional relationship. While food insecurity could exacerbate depression symptoms, the effect of depression on food insecurity was much stronger.  Lent et al. identified two mechanisms through maternal interviews where depression caused or sustained food insecurity, both related to income. Depressed mothers can be unable to work or sustain an employed position, or their depression was so severe that it impeded the ability for their significant other to hold employment, which severely limits the income capabilities of the household. These mechanisms were identified in 36.4% of the families who were food insecure in the third wave of their research. 
	The bi-directional relationships identified by Huddleston-Casa, Laraia et al., and Lent at al. stress the importance for changes in the current policies aimed at nutrition, mental health, and poverty. Noon et al.’s study population found suggestive evidence that depression increases the likelihood of participating in support programs such as WIC, which means that their depression does not reduce their ability to access existing food related social services. Interventions based on social services could address both food access and mental health for at risk mothers that qualify due to low income. 
	In conclusion, the results of this narrative literature review indicate that a positive relationship exists between maternal depression and food insecurity that is bi-directional.  Bias in the research skewing the results towards the nulls suggests that the relationship is being underestimated. Maternal depression and food insecurity are public health issues that negatively impact whole families, not just mothers. Based on current research, the relationship between food insecurity and depression needs to be more fully explored, particularly within a greater diversity of populations, including but not limited to those living in urban settings, individuals not considered eligible for existing social supports, and diverse ethnic and cultural identities. There is a demand for interventions that can address not only food insecurity, but the associated depression. These interventions could range from policy changes, screening for psychological health within food access programs, and increased awareness and access to psychological health services. The introduction of such interventions would help to relieve the major public health crisis impacting women and families across the country. 

bibliography
1.	“Definitions of Food Security.” United States Department of Agriculture Economic Research Service. Updated Tuesday, September 08, 2015. http://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/definitions-of-food-security.aspx (​http:​/​​/​www.ers.usda.gov​/​topics​/​food-nutrition-assistance​/​food-security-in-the-us​/​definitions-of-food-security.aspx​)
2.	Coleman-Jensen, Alisha, Rabbitt, Matthew, Gregory, Christian, and Singh, Anita. “Household Food Security in the United States in 2014.” United States Department of Agriculture Economic Research Service. September 2015. http://www.ers.usda.gov/media/1896841/err194.pdf (​http:​/​​/​www.ers.usda.gov​/​media​/​1896841​/​err194.pdf​)
3.	Holben, David. "Position of the American Dietetic Association: food insecurity in the United States." Journal of the American Dietetic Association 110.9 (2010): 1368-1377. 
4.	Weaver, Lesley Jo, and Craig Hadley. "Moving beyond hunger and nutrition: a systematic review of the evidence linking food insecurity and mental health in developing countries." Ecology of Food and Nutrition 48.4 (2009): 263-284.
5.	Alaimo, Katherine, Christine M. Olson, and Edward A. Frongillo. "Family food insufficiency, but not low family income, is positively associated with dysthymia and suicide symptoms in adolescents." The Journal of nutrition132.4 (2002): 719-725.
6.	Jyoti, Diana F., Edward A. Frongillo, and Sonya J. Jones. "Food insecurity affects school children’s academic performance, weight gain, and social skills."The Journal of nutrition 135.12 (2005): 2831-2839.
7.	Kleinman, Ronald E., et al. "Hunger in children in the United States: potential behavioral and emotional correlates." Pediatrics 101.1 (1998): e3-e3.
8.	Melchior, Maria, et al. "Mental health context of food insecurity: a representative cohort of families with young children." Pediatrics 124.4 (2009): e564-e572.
9.	Stevens, Christine A. "Exploring food insecurity among young mothers (15–24 years)." Journal for Specialists in Pediatric Nursing 15.2 (2010): 163-171.
10.	Bronte-Tinkew, Jacinta, et al. "Food insecurity works through depression, parenting, and infant feeding to influence overweight and health in toddlers."The Journal of Nutrition 137.9 (2007): 2160-2165.
11.	World Health Organization. Mental Health: A Call to Action by World Health Ministers. World Health Assembly. Ministerial Round Tables (54th: 2001: Geneva, Switzerland). World Health Organization, 2001.
12.	Volker, Dianne, and Jade Ng. "Depression: Does nutrition have an adjunctive treatment role?." Nutrition & Dietetics 63.4 (2006): 213-226.
13.	Dietz, Patricia M., et al. "Clinically identified maternal depression before, during, and after pregnancies ending in live births." The American journal of psychiatry 164.10 (2007): 1515-1520.
14.	Gavin, Norma I., et al. "Perinatal depression: a systematic review of prevalence and incidence." Obstetrics & Gynecology 106.5, Part 1 (2005): 1071-1083.
15.	Lennon, Mary Clare, Juliana Blome, and Kevin English. "Depression and low-income women: Challenges for TANF and welfare-to-work policies and programs." (2001).
16.	Casey, Patrick, et al. "Maternal depression, changing public assistance, food security, and child health status." Pediatrics 113.2 (2004): 298-304. 
17.	Zuckerman, Barry S., and William R. Beardslee. "Maternal depression: a concern for pediatricians." Pediatrics 79.1 (1987): 110-117.
18.	Hromi‐Fiedler, Amber, et al. "Household food insecurity is associated with depressive symptoms among low‐income pregnant Latinas." Maternal & child nutrition 7.4 (2011): 421-430.
19.	Field, T., 1984. Early interactions between infants and their postpartum depressed mothers. Infant Behav. Dev. 7, 537–540. 
20.	Murray, Lynne, et al. "Socioemotional development in adolescents at risk for depression: the role of maternal depression and attachment style."Development and Psychopathology 18.02 (2006): 489-516.
21.	Zaslow, Martha, et al. "Food security during infancy: implications for attachment and mental proficiency in toddlerhood." Maternal and child health journal 13.1 (2009): 66-80. 
22.	Gundersen, Craig, Brent Kreider, and John Pepper. "The economics of food insecurity in the United States." Applied Economic Perspectives and Policy(2011): ppr022.
23.	Laraia, Barbara A., Judith B. Borja, and Margaret E. Bentley. "Grandmothers, fathers, and depressive symptoms are associated with food insecurity among low-income first-time African-American mothers in North Carolina." Journal of the American Dietetic Association 109.6 (2009): 1042-1047.
24.	Rao TSS, Asha MR, Ramesh BN, Rao KSJ. Understanding nutrition, depression and mental illnesses. Indian Journal of Psychiatry. 2008;50(2):77-82. doi:10.4103/0019-5545.42391.
25.	“Food Security in the US.” United States Department of Agriculture Economic Research Service. Updated Tuesday, September 08, 2015.  http://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/survey-tools.aspx (​http:​/​​/​www.ers.usda.gov​/​topics​/​food-nutrition-assistance​/​food-security-in-the-us​/​survey-tools.aspx​)
26.	Murray, L., Fiori Cowley, A., Hooper, R., Cooper, P., 1996. The impact of postnatal depression and associated adversity on early mother–infant interactions and later infant outcome. Child Dev. 67, 2512–2526.
27.	Siefert, Kristine, et al. "Modifiable risk and protective factors for depressive symptoms in low-income African American mothers." American Journal of Orthopsychiatry 77.1 (2007): 113.
28.	Zekeri, Andrew A. "Household food insecurity and depression among single mothers in rural Alabama." Journal of Rural Social Sciences 25.1 (2010): 90-102.
29.	Whitaker, Robert C., Shannon M. Phillips, and Sean M. Orzol. "Food insecurity and the risks of depression and anxiety in mothers and behavior problems in their preschool-aged children." Pediatrics 118.3 (2006): e859-e868.
30.	Laraia, Barbara A., et al. "Psychosocial factors and socioeconomic indicators are associated with household food insecurity among pregnant women." The Journal of nutrition 136.1 (2006): 177-182.
31.	Lent, Megan D., et al. "Maternal mental health and the persistence of food insecurity in poor rural families." Journal of health care for the poor and underserved 20.3 (2009): 645-661.
32.	Noonan, Kelly, Hope Corman, and Nancy E. Reichman. Effects of Maternal Depression on Family Food Insecurity. No. w20113. National Bureau of Economic Research, 2014.
33.	Garg, Arvin, et al. "Influence of maternal depression on household food insecurity for low-income families." Academic pediatrics 15.3 (2015): 305-310
34.	Huddleston-Casas, Catherine, Richard Charnigo, and Leigh Ann Simmons. "Food insecurity and maternal depression in rural, low-income families: a longitudinal investigation." Public health nutrition 12.08 (2009): 1133-1140.
35.	Heflin, Colleen M., Kristine Siefert, and David R. Williams. "Food insufficiency and women's mental health: findings from a 3-year panel of welfare recipients." Social science & medicine 61.9 (2005): 1971-1982.
36.	Hernandez, Daphne C., Amy Marshall, and Concetta Mineo. "Maternal depression mediates the association between intimate partner violence and food insecurity." Journal of Women's Health 23.1 (2014): 29-37.
37.	Beeber, Linda S., Krista M. Perreira, and Todd Schwartz. "Supporting the mental health of mothers raising children in poverty." Annals of the New York Academy of Sciences 1136.1 (2008): 86-100. 
38.	Cook, John T., and Deborah A. Frank. "Food security, poverty, and human development in the United States." Annals of the New York Academy of Sciences 1136.1 (2008): 193-209.
39.	Ivers, Louise C., and Kimberly A. Cullen. "Food insecurity: special considerations for women." The American journal of clinical nutrition 94.6 (2011): 1740S-1744S.


































Submitted to the Graduate Faculty of
the Graduate School of Public Health in partial fulfillment 
of the requirements for the degree of















Graduate School of Public Health













Nancy W. Glynn, PhD				_______________________________
Director of Master's Degree Programs
Assistant Professor 
Department of Epidemiology




Lisa Bodnar, PhD, MPH, RD				_________________________________
Associate Professor 
Department of Epidemiology
Graduate School of Public Health
University of Pittsburgh

Elizabeth Van Nostrand, JD				_________________________________
Director of JD/MPH Program
Assistant Professor
Department of Health Policy Management





Copyright © by Abby Beerman
2015

Nancy W. Glynn, PhD
RELATIONSHIP BETWEEN FOOD INSECURITY AND MATERNAL DEPRESSION 
Abby Beerman, MPH 
University of Pittsburgh, 2015


Figure 3. Education levels of the study populations for eight of the thirteen eligible studies.
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